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National	 energy	 policy	 aims	 to	 guarantee	












energy	 exports,	 especially	 oil	 and	 natural	
gas	still	plays	an	important	role	as	a	source	
of	 national	 income	 for	 national	 develop-
ment.	
Therefore,	 the	 development	 of	 renewable	
energy	 /	 low	 emission	 becomes	 very	 im-
portant	and	urgent	to	continue	to	be	done.	
In	 addition	 to	 the	 national	 energy	 supply	
security	 interests	 in	 maintaining	 the	 sus-
tainability	 of	 development,	 developing	
low-emission	energy	will	 participate	 took	
part	 in	 mitigating	 climate	 change	 caused	
by	 increasing	 concentrations	 of	 carbon	
dioxide	 gases	 in	 the	 atmosphere.	As	 it	 is	
known	that	the	burning	of	fossil	fuels	as	the	
main	source	of	increased	concentrations	of	




Indonesia	 has	 the	 potential	 of	 low-emis-
sion	energy	that	is	big	enough,	but	its	uti-
lization	to	meet	energy	needs	are	still	very	
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small.	Utilization	of	 low	energy	emission	
is	still	limited	commercial	geothermal	and	
hydropower.	 The	 use	 of	 commercial	 bio-
mass,	energy	bomassa	only	for	household	














the	 atmosphere.	 The	 next	 section	 of	 the	
paper	 we	 will	 describe	 the	 carbon	 emis-
sions	 from	 energy	 and	 forestry	 sector	 of	










Indonesia	 has	 large	 reserves	 of	 oil,	 gas,	
coal	 and	 a	 significant	 moment.	 Existing	
gas	 will	 be	 in	 production	 until	 the	 next	
70	 years,	 in	 the	 current	 production	 level	
(EUSAI,	2001).	Meanwhile,	coal	will	be-
come	the	mainstay	of	energy	for	domestic	
consumption	 in	 Indonesia	 (can	be	 in	pro-




Indonesia's	 energy	 consumption	 is	 domi-
nated	by	energy	from	fossil	fuels,	which	is	
about	3.9	quadrillion	British	thermal	units	
(BTU)	 or	 about	 95	 percent	 of	 total	 en-
ergy	 consumption	 in	 Indonesia	 (DGEED,	
2000).	Oil	up	to	now	dominate	the	energy	
consumption	 of	 Indonesia,	 approximately	
56%	of	 the	 total	energy	 in	2000.	Further-
more,	 the	 gas	 is	 consumed	 by	 31%	 and	
coal	for	8%	of	total	energy	consumption	in	
Indonesia	(IEA,	2000).	








of	 3.3%	 per	 year).	 Furthermore,	 25%	 of	
the	industrial	sector,	24%	of	the	transpor-
tation	 sector,	 and	 9%	 comes	 from	house-
hold	 (SME-ROI,	 1996).	According	 to	 the	
Merge	model,	emissions	from	primary	en-
ergy	 consumption	 in	 Indonesia	 amounted	
to	64	million	metric	tons	of	carbon	(Figure	
2.1).	 Carbon	 emissions	 from	 energy	 sec-
tor	 increased	substantially	until	 it	 reaches	
its	peak	in	2060,	emissions	reached	about	
158	 millions	 metric	 tons	 of	 carbon.	 Fur-
thermore,	the	role	of	emission	free	energy	
(Susandi,	2004)	will	dominate	the	next	pe-
riod	on	 the	market	 for	 Indonesian	 energy	
to	replace	fossil	energy.	At	 the	end	of	 the	
21st	century,	emissions	will	decline	gradu-
ally	 and	 reach	110	million	metric	 tons	of	
carbon	(Figure	2.1).	
Furthermore,	from	the	Indonesian	forestry	
sector	 also	 contributed	 no	 small	 amount	
of	 emissions,	 mainly	 from	 deforestation.	
In	the	report	of	the	UNFCCC	(SME-ROI,	
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deforestation	 activities	 is	 expected	 to	 in-
crease	and	reached	the	highest	point	in	the	
year	2030	carbon	emissions	by	56	million	




















































the	 optimization	 scenario.	 Optimization	
scenario	 developed	 here	 is	 a	 function	 of	
(1)	 economic	 growth	 (Y),	 (2)	 Population	
(P),	 and	 (3)	 improvement	 of	 technology	
(T).	Each	low-emission	energy	that	will	be	
studied	 below	 is	 a	 variation	 of	 the	 above	
functions	 and	 can	 vary	 from	 a	 low-emis-
sion	 energy	 with	 other	 low-emission	 en-
ergy.	While	 the	magnitude	 (mass)	growth	
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PfETET      (3.1)  
where;  
 
tET  = Production of low-emission energy (ET) in year t  
1−tET  = Production of low-emission energy (ET) in year t-1  
tP  = Population in the year t  
1−tP  = Population in the year t-1  
tY  = Economic growth in year t  
1−tY  = Economic growth in year t-1  
tT   = Improved technology in year t  
1−tT  = Improved technology in year t-1  
General	equation	used	in	the	projection	of	
low-emission	 energy	 /	 renewable	 energy	




Indonesia,	 which	 was	 obtained	 from	 the	
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Energy	 installed	 capacity	of	mini	 /	micro	
hydro	power	in	the	year	1998	amounted	to	
21	MW	and	an	 increase	 in	 the	year	2005	
amounted	 to	 84	 MW.	 Energy	 develop-
ments	mini	/	micro	hydro	selected	next	is	
a	function	of	population	increment	(P)	and	
economic	 growth	 (Y).	The	 equation	 used	
low-emission	energy	projections	(scenario)	
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fETET     (3.2)  
It	 is	 assumed	 that	 the	 business	 de-
velopment	 of	 low	 energy	 emission	
from	the	mini	/	micro	hydro	through	
























fETET     (3.3)  
The	projection	development	of	low	energy	
















Seen	 that	 the	 energy	 micro-mini	 /	 mi-
cro	hydro	 rise	 to	264	MW	(Off	 the	Grid)	
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fETET     (3.4)  























fETET      (3.5)  
Figure	 3.5,	 shows	 projections	 for	 the	 ba-




Grid)	 in	 scenario	 optimization	 or	 equal	






















































fETET    (3.6)  
While	for	the	scenario	approach	was	used	
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to	 be	 berkembangan	 with	 the	 growth	 of	
population	(P)	and	increased	development	
of	technology	(T)	from	the	biomass	itself,	


































fETET     (3.8)  
























fETET      (3.9)  
Figure	 3.8	 shows	 the	 second	 projection	
scenario.	Based	on	Figure	3.8,	shows	that	
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function	of	economic	growth	(Y)	and	tech-
nological	development	 (T),	heat	 the	earth	



















Based	 on	 an	 econometric	 model	 for	 the	
development	 of	 geothermal	 case	 of	 Indo-
nesia,	 it	 is	 assumed	 that	 the	 development	
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